Mitogen-activated protein kinases (such as Erk1/2) regulate phosphorylation of the microtubuleassociated protein tau and processing of the amyloid protein ␤, both events critical to the pathophysiology of Alzheimer's disease (AD). Here we report that enhanced and prolonged Erk1/2 phosphorylation in response to bradykinin (BK) was detected in fibroblasts of both familial and sporadic AD, but not age-matched controls (AC). The AD-associated abnormality in Erk1/2 phosphorylation was not seen in fibroblasts from Huntington's disease patients with dementia. The elevation of Erk1/2 phosphorylation occurred immediately after BK stimulation and required an IP3-sensitive Ca 2؉ release as well as activation of PKC and c-src as upstream events. Treatment of cells with the PI-3 kinase blocker LY924002 partially inhibited the BK-stimulated Erk1/2 phosphorylation in AC, but had no effect in AD cells, suggesting that the BK-induced Erk1/2 phosphorylation in AD cells is independent of PI-3 kinase. Activation of the cAMP-responsive element binding protein (CREB) monitored as an increase in phosphorylation at Ser-133 was also observed after BK stimulation. Unlike the AD-specific differences for Erk1/2, however, the BK-stimulated CREB phosphorylation was not different between AC and AD cells. Abnormal Erk1/2 activities may alter downstream cellular processes such as gene transcription, amyloid precursor protein processing, and tau protein phosphorylation, which contribute to the pathogenesis of AD. Moreover, detection of AD-specific differences in MAP kinase in peripheral tissues may provide an efficient means for early diagnosis of AD as well as help us to identify therapeutic targets for drug discovery.
INTRODUCTION
Perturbation of intracellular calcium homeostasis, increased levels of oxidative stress, and inflammatory mechanisms resulting in excitatory toxicity and neuronal death have been suggested to contribute to the pathogenesis of Alzheimer's disease (AD) (Putney, 2000; Yoo et al., 2000; Sheehan et al., 1997; De Luigi et al., 2001; Anderson et al., 2001; Remarque et al., 2001) . A number of AD-associated abnormalities in intracellular Ca 2ϩ levels and other cellular processes have derived from studies using bradykinin as a stimulus. As a potent inflammation mediator, bradykinin (BK) is produced by brain and peripheral cells under pathophysiological conditions such as trauma, stroke, pain, ischemia, and asthma (Regoli et al., 1993; Bockmann & Paegelow, 2000; Ellis et al., 1989; Kamiya et al., 1993) . By acting on the B2 bradykinin receptor (BK2bR), a G-protein-coupled receptor, BK triggers phosphatidylinositol (PI) turnover through activity of phospholipase C (PLC), which in turn produces inositol 1,4,5- 
